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Abstract
This study overviews the relationship between encoding with senses and memory and 
examines the effect of multi-sensory learning in the classroom. Previous studies have 
indicated that using multiple senses is more effective than a single one to encode the 
information. Making use of this effect, a multi-sensory approach was developed for children 
with dyslexia. In recent years, there have been many types of multi-sensory learning. Each 
learning method is slightly different, but the basic concept is the same: using multiple senses 
at once. Nowadays, learners can use several types of materials to study new things. Therefore, 
using multiple senses to encode new information is essential.
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Introduction
To learn new things is to encode the content, retain it, and remind and use it whenever 
necessary. The process of memory consists of three steps: encoding, storage, and retrieval. 
The first step, encoding, plays a very important role in memorizing new information. There 
are various ways of learning styles when it comes to learning. Learners choose the best way 
that suits their learning styles. Encoding is especially important for learning because many 
learning methods focus on encoding. There are several learning methods, but there is one 
thing in common that sensory organs are used for. When we listen to a lecture, we use our 
auditory sense. We use vision when looking at letters or pictures. As modern technology 
has developed, numerous learning sources and materials that make use of sensory organs 
more effectively have been introduced. We can use computers or tablets to learn to use the 
Internet or useful applications. Since sensory organs are used for encoding, multiple sensory 
organs can encode more information than a single sensory organ. Multi-sensory encoding of 
new information is called a multi-sensory approach, and the multi-sensory approach toward 
learning is called multi-sensory learning. Originally, multi-sensory learning was developed 
for children with dyslexia and is used to teach them pronunciation, reading texts, and writing. 
This study will review how sensory organs work in memory systems and the effect of multi-
sensory learning in the classroom.
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The system of dual-store model
Memory and sensory organs are linked. When we try to memorize something, all the 
information is encoded through sensory organs. There are two types of memories: the 
memory stored for a long period and the memory erased within a short period. The former is 
called long-term memory, while the latter is called short-term memory. In addition, there is 
one more type of memory, that is, sensory memory. All the information is encoded through 
the sensory organ at first. Since the capacity of sensory memory is limited, it is said that 
the information encoded by visual senses can be held in a second. Typical information of 
long-term memory includes the name of a close friend or family or birthday. An example 
of short-term memory is a phone number that you are going to call for the first time. These 
numbers are stored temporally, but erased soon after you finish calling. Short-term memory 
is often called working memory. However, short-term memory focuses on the function of 
maintenance, while working memory emphasizes both storing and processing information. 
These types of memory are stored in either long-term storage (LTS) or short-term storage 
(STS), each depending on the contents. The system, which consists of two storages, is called 
the dual-store model (Atkinson & Shiffrin, 1968). According to this model, the information is 
sent to the sensory register through sensory organs, such as visual or auditory senses. Then, 
among the information in the sensory register, only the information that is paid attention 
to will be sent to STS. The remaining information will be buried into oblivion. Since STS 
has a limited capacity, some information will be sent to LTS due to certain actions, such 
as rehearsal, or other information will be erased. The information sent to LTS is stored, 
and long-term memory is usually permanent unless that knowledge or event is buried into 
oblivion (Figure 1).
Figure 1: Dual-Store Model (Atkinson & Shiffrin, 1968)
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The system of working memory
Working memory is a system that stores information temporarily and processes it 
simultaneously. Working memory plays an important role in our daily lives and learning. 
Recent studies have proved the mutual relationship between working memory and long-
term memory through some models (Baddeley, 2000, 2002; Cowan, 1998, 1999; Ericsson 
& Delaney, 1999; Ericsson & Kintsch, 1995). Working memory deals with both storage and 
information processing simultaneously. In the process of language information, letters and 
sentences are stored as sound signals and vocabulary and grammar are perceived. Once 
the meaning of language information is interpreted, it is sent to long-term memory and 
the contend is stored as a memory. There are many models of working memory, but the 
most common model is the one introduced by Baddeley and Hitch (1974). In their model, 
the system consists of three components: central executive, visuo-spatial sketchpad, and 
phonological loop. In addition, a new component, episodic buffer, was added to this model 
(Baddeley, 2000). In these components, both visual and auditory senses play an important role 
in processing information. Subsequently, Baddeley (2012) provided speculative details. In his 
speculative model, episodic buffer deals with the information by smell and taste. Moreover, 
haptic, kinesthetic, and tactile memories were added to the visuo-spatial sketchpad. Although 
he thinks that this new model gives rise to some questions that cannot be easily answered, 
Baddeley (2012) believes it will potentially offer the way forward (Figure 2).
Figure 2: A speculative view of the flow of information from perception to working 




The central executive plays a role in controlling the information taken by visuo-spatial 
sketchpad, phonological loop, and episodic buffer.
2. Visuo-spatial sketchpad
Visuo-spatial sketchpad is a component that can temporarily hold the image or spatial 
information encoded by our vision. It consists of the visual cache that stores information on 
form and color and the inner scribe that focuses on spatial and movement information (Logie, 
1995). For example, when we imagine the shape of a rolling object, the image is created by 
the inner scribe. 
3. Phonological loop
The phonological loop deals with auditory information. It consists of the phonological 
short-term store (inner ear), which holds words (transformed to phonological codes) we hear, 
and the articulatory process (inner voice), which allows us to repeat the phonological code in 
a loop. The process is that speech enters and is stored in the phonological short-term store and 
transferred into the output buffer. Then, the articulatory rehearsal is repeated between them. 
Finally, by the central executive, the code comes out as sound (Figure 3). 
Figure 3: The image of the structure of phonological loop
4. Episodic buffer
The episodic buffer is a temporary storage system that can integrate information from 
other components and maintain a sense of time. It acts as a bridge between visuo-spatial 
sketchpad and phonological loop. In the original theory of working memory, it is considered 
that visuo-spatial sketchpad and phonological loop are independent. However, in subsequent 
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research, a component that could integrate visuo-spatial sketchpad and phonological loop was 
required. As a result, episodic buffer was added in 2000 (Baddeley, 2000).
Because of limited capacity, working memory cannot deal with a lot of information at 
once. According to the magical number 7±2 (Miller, 1956), it is said that most adults can store 
between five and nine items in their short-term memory. In addition, the recent theory insists 
that the number of items is between five and three (Cowan, 2001). Both theories prove that 
human beings cannot memorize several things at once.  
Multimodality theory of subject-performed task
In many cases, as the common sensory organs, visual or auditory senses have been 
used to memorize something. Naturally, many research that deal with memory have used 
these sensory organs as encoding methods. Actions and linguistic information are related. 
Memorizing linguistic information with simultaneous actions will be effective when one tries 
to recall that information later (Tulving, 1983; Tulving & Thomson, 1973). In the beginning 
of 1980, a new encoding method began to be used: encoding by performance (Nilsson, 2000; 
Zimmer & Cohen, 2001). This method is known as Subject Performed Task (SPT). In SPT, 
the subjects are instructed to perform a series of actions for a subsequent memory test (Cohen, 
1981). For example, the subjects are required to enact the verbal to-be-remembered (TBR) 
items, which consist of instructions or action phrases, by performing tasks (for example, “Raise 
your hand”). Next, the subjects are asked to recall the sentence without performing actions. 
Numerous studies have reported that the score of the recall test by SPT was higher than that of 
verbal tasks (VT): encoding the sentence by repetition of utterance. This fact is called the SPT 
effect. There are four theories that support the SPT effect: non-strategic theory, multimodality 
theory, item-specific processing theory, and integration theory. Among them, multimodality 
theory explains the relationship between encoding using multi-sensory approach and memory 
effects. Bäckman and Nilsson (1984, 1985) proposed that enactment during encoding activates 
auditory and visual senses, in which characteristic information about objects or events (color, 
texture, shape, size, etc.) is stored. It may cause different results of recall between SPTs and 
VTs because VTs activate either auditory or visual sense. Subsequently, Bäckman, Nilsson, 
and Chalom (1986) proposed the dual-encoding theory. In this theory, SPTs are superior than 
VTs in terms of recall because the encoding of SPTs uses both verbal and motor components, 
while VTs use only the verbal component. Engelkamp and Zimmer (1984, 1985) focused on 
the motor component and claimed that motor encoding was more efficient than verbal and 
visual encoding. There is evidence supporting this. Encoding SPTs led to higher recall than 
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visualizing oneself perform the action or watching another individual perform the action 
(Engelkamp & Zimmer, 1985, 1997).
Teaching methods using sensory organs 
There are some teaching methods that use senses. The most popular method is total 
physical response (TPR) developed by James Asher (1969). TPR is a method that uses both 
utterances and actions, and students learn foreign languages by motor performance using their 
body. Since the process of TPR is the same as acquiring the first language, it is considered 
as a natural method. Asher (1969) insists that to acquire the second language, adults need to 
repeat the process that children undergo when learning their first language. TPR is based on 
the following 3 points:
1 ) Children need to develop a listening ability first.
2 ) Children can develop a listening ability because they will respond to their parents’ order 
by using the body.
3 ) Once the foundation of listening ability is built, speaking ability will be developed.
Generally, information is encoded using visual or auditory senses. In TPR, sensory motor 
system is added as well. This idea matches the concept of multimodality theory of SPT. In 
addition, there is another teaching method that uses color rods as a material. This method is 
called the Silent Way that was developed by Gattegno (1963). In this method, learners can 
learn vocabulary and pronunciation using colored rods that provide information regarding 
color, size, and shapes as well as weight and texture. For these teaching methods, multi-
sensory method is more effective than mono-sensory for encoding information.
Multi-sensory learning
Sensory organs are used to encode information, and using multiple senses is more 
effective than using a single sensory organ. When learning, learners tend to adopt their 
favorite learning styles. Among them, there is a model focusing on using multiple senses. 
This model is called the VAKT model: visual, auditory, kinesthetic, and tactile. Generally, 
children begin to learn the sound of the letter first, and then combine each sound to create the 
word. Next, they relate the word with what they saw, heard, touched, and learned from the 
body actions. However, through this process, some children are not good at using one sense, 
but are very good at using another. For example, for some students, it is difficult to understand 
by listening to the teacher, but easy to understand using pictures or graphs. The features of 
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the learners using each sense are as follows:
1. Visual
● Good at getting visual information from notes or graphs
● Taking a note of what is written on the blackboard
● Highlighting (marking, underlining)
● Visualizing sound information
● Making a list
2. Auditory
● Good at getting auditory information from CD or teachers’ lectures
● Reading aloud
● Asking questions
● Repeating what is remembered
● Replacing information to the music or songs 
3. Kinesthetic
● Good at getting information by moving (using the body)
● Copying
4. Tactile
● Good at getting information by touching
● Creating with blocks or clay
● Touching materials or familiar things 
Based on this fact, one approach was developed. This approach is called the multi-sensory 
approach, and the learning style using this approach is called multi-sensory learning. Shams 
and Seitz (2008) point out that by using multiple modalities, some areas of the brain will be 
activated so that learning can be conducted more effectively than using a single modality. 
Originally, multi-sensory approach was developed for children with dyslexia. In the 1960s, 
Gillingham and Stillman developed the Orton-Gillingham-Stillman Approach. Later, it was 
developed to a multi-sensory structured learning approach (Kormos & Smith, 2012).
It is said that for learners, there are 2 merits of multi-sensory learning. The first merit 
is that it is easy to retain memory owing to its unique approach. Children learn using visual 
and auditory senses as usual, and in addition, they dance or touch special materials to learn. 
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This kind of activity is very fun and may be stored as an episodic memory. The second merit 
is that this approach can support learners with learning disabilities (Kormos & Smith, 2012). 
In addition, for teachers, using a multi-sensory approach in the classroom has a merit. It can 
support teachers’ guidance or exercise so that a lesson plan goes on smoothly. Therefore, 
when it comes to using a multi-sensory approach in the classroom, teachers must create 
lessons with these merits. 
Orton-Gillingham method and other methods
As the origin of the multi-sensory approach, Orton-Gillingham developed an approach. 
Samuel T. Orton developed an approach using multiple senses for students with dyslexia 
while he was working at a clinic in Iowa, U.S.A. (Colony, 2001). Later, he developed 
this approach with his co-workers, Bessie Stillman and Anna Gillingham, naming it the 
Gillingham-Stillman Approach (generally called the O-G Method) (Richardson, 2001). Orton 
was influenced by the method “writing in the air” developed by Grace Fernald. Writing in 
the air is a method that uses kinesthetics to trace the letters while the sound is produced 
(Hallahan & Mercer, 2002). The O-G method is a functional approach that is multi-sensory 
and effective in learning reading, writing, and spelling. Subsequently, many types of multi-
sensory approaches based on the O-G method were developed: the Slingerland Multisensory 
Approach, the Spalding Method, Alphabetic Phonics, the Herman Approach, and the Wilson 
Approach (McIntyre & Pickering, 2001). These approaches make use of Phonics: teaching 
the rules of spelling and pronunciation in kindergartens and elementary schools in English-
speaking countries so that students can read words correctly (Alexander & Slinger-Constant, 
2004). In these approaches, teachers give both visual and auditory feedback about the sound 
students produce, and students input the formation of each letter by using kinesthetic and 
tactile approach.
Challenges of multi-sensory learning in EFL class.
Many studies have proved the effectiveness of multi-sensory learning. Since information 
encoded by multiple sensory stimuli is abundant, it tends to become an episodic memory. 
In addition, for learners who are not good at using a specific sense, other senses will help 
overcome it. Since multi-sensory learning was originally developed for children with learning 
disabilities, they derive a benefit from it. However, most lessons using a multi-sensory 
approach are conducted with young children or children with learning disabilities, and few 
studies deal with adult learners as a subject. In addition, because of the unique features of 
multi-sensory learning, target skills are limited, such as reading, spelling, and phonics. There 
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are few studies dealing with teaching grammar. Chikayama (2019, 2020) examined the effect 
of a multi-sensory approach toward learning participial construction and adjective clauses 
using wooden blocks as materials. Using blocks requires a multi-sensory approach: visual 
(seeing letters), auditory (listening to the sound), kinesthetic (moving blocks), and tactile 
(touching or rolling blocks). The results showed that using blocks helped learn grammar 
terms, thus proving the effect of multi-sensory learning. However, some improvements are 
needed for further study. In this experiment, it is unclear if the information is stored for a 
longer period. In addition, classroom management is also one of the challenges. The materials 
using multi-sensory systems are designed with colorful pictures or fun music so that younger 
children can enjoy learning with them. However, for some adult learners, this kind of a lesson 
seems to be childish or embarrassing. As a result, they tend to lack concentration.  Since we 
are surrounded by a variety of materials that make use of multiple sensory organs, the lesson 
adopting a multi-sensory approach should be conducted in many different fields.
Summary
This study reviewed the relationship between encoding using multiple senses and 
memory and examined how multi-sensory approach aids in learning. Effective encoding is the 
key to store the information as a long-term memory and retrieve it whenever needed. Using 
multiple senses is one of the best ways to encode information because we can encode a lot of 
information at once. In actual learning, we use some senses unconsciously. However, there 
are few learning methods that use the multi-sensory approach. Instead, we tend to use one 
sense separately, such as using visual sense for reading a text or auditory sense for listening 
to a lecture. We often rely on our visual or auditory senses but not on kinesthetic and tactile 
stimuli. The methods that adopt kinesthetics or tactile are limited.
Previous studies have pointed out that using multi-sensory stimuli affects memory. 
Although multi-sensory learning has been conducted mainly for children with dyslexia or 
infants, it is also effective for adult learners because the process of memory is the same. The 
effects of multi-sensory learning can be proven by conducting it for adult learners or old 
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